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(54) INFRARED-RAY COMMUNICATION EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid the effect of surrounding onto infrared-ray 
communication by making communication with an intensity of required minimum value of 
infrared-rays. 

SOLUTION: In the case of sending data, transmission data are converted into serial data by a 
UART 26 and an infrared ray Lr is emitted from light emitting sections 32 to 34 via a 
modulator 28 and driver circuits 29 to 31 . In the case of receiving data, a light receiving 
section 37 receives the infrared-ray Lr and sent to the UART 26 via a receiver circuit 36 and 
a demodulator 35 and the received data are stored in a RAM 25. In this case, a reception 
error rate or a transmission error rate is measured and when the reception error rate or the 
transmission error rate is small, the number of light emitting sections 32 to 34 to be operated 
by a signal from an output port 27 is reduced and when the rate is high, the number is 
increased and communication is made by the intensity of required minimum infrared-rays, no 
effect is given to other infrared-ray communication and the power consumption is reduced. 
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Japanese Publication of Unexcunined Patent Application 
No. 93198/1997 (Tokukaihei 9-93198) 

A. Relevance of the Above- Identified Document 

This document has relevance to claim 1 of the 
present application . 

B . Translation of the Relevant Passacres of the 
Document 

[Claim 2] 

The infrared communication equipment as set forth 
in claim 1, further comprising: 

means for detecting a receiving error or a 
receiving error ratio in infrared communication, 

wherein an intensity of the infrared ray to be 
transmitted is adjusted according to the receiving 
error or the receiving error ratio as detected. 

[Claim 3] 

The infrared communication equipment as set forth 
in claim 1, further comprising: 

means for detecting a transmission error or a 
transmission error ratio in infrared communication, 

wherein an intensity of the infrared ray to be 
transmitted is adjusted according to the transmission 
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error or the transmission error ratio as detected. 
[Claim 5] 

The infrared communication equipment as set forth 
in claim 1, further comprising: 

a plurality of infrared ray emitting means; and 

control means for controlling a number of 
infrared ray emitting means to be operated, 

wherein an intensity of an infrared ray to be 
transmitted is adjusted by controlling the number of 
the infrared ray emitting means to be operated. 

[0023] 

In the case of receiving normal data, an infrared 
ray Lr transmitted from an infrared communication 
device 38 is received by a light receiving section 3 7 
of an. infrared communication device 21, and is 
converted into an electric signal. Then, the electric 
signal is transmitted to a receiver circuit 36. In 
the receiver circuit 36, the electric signal received 
from the light receiving section 37 is amplified, and 
the signal as amplified is transmitted to a 
demodulator 35. The demodulator 35, for example, 
pulse demodulates the signal received from the 
receiver circuit 36 to be converted into an NRZ 
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signal, and transmits the NRZ signal to an UART 26 

serial data. 

[0024] 

The UART 26 receives the serial data from the 
demodulator 3 5 according to communication protocol and 
format set beforehand, and converts the serial data 
into parallel data to inform a CPU 22 the receipt of 
data via a signal bus 23. Then, the CUP 22 stores the 
data as received from the UART 2 6 in a RAM 2 5 
according to the program stored in the ROM 24 . 
[0025] 

Figure 3 is a flowchart showing the process of 
adjusting the intensity of the infrared ray Lr to be 
transmitted based on the receiving error ratio. After 
this process of adjusting the intensity is started in 
STEP 1, it is determined in STEP 2 in the CPU 22 of 
the infrared ray communication device 21 if a 
transmission request is issued. If so, data is 
transmitted to the infrared ray communication device 
38 via the infrared ray Lr in STEP 3, and the sequence 
goes to STEP 4. If not, on the other hand, the 
sequence goes directly to STEP 4. 
[0026] 

Next, it is determined in STEP 4 if a receiving 
request is issued from the UART 26. If not, the 
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sequence goes back to STEP 2, and the operations in 
STEPS 2 to 4 are repeated. If so, on the other hand, 
the sequence goes to STEP 5 where the CPU 22 receives 
data concerning the receiving state from the UART 2 6 
and makes an analysis on the data, and further 
determines in STEP 6 if a receiving error occurred 
based on the result of analysis on the receiving 
state. 
[0027] 

If it is determined that no receiving error 
occurred, the sequence goes to STEP 7 where the CPU 2 2 
receives the data from the UART 26 and transfers the 
data as received to the RAM 25 to be stored therein, 
and the sequence goes to STEP 8. On the other hand, 
if it is determined that the receiving error occurred, 
as the data cannot be received, the sequence goes 
directly to STEP 8 . 
[0028] 

In STEP 8, a calculation of the receiving error 
ratio is performed. Here, the receiving error ratio 
indicates the ratio the receiving error occurred in 
receiving data within a predetermined time period or a 
predetermined amount. For example, the number of 
receiving errors occurred in the last 1000 receiving 
operations are stored, and based on the number of 
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receiving errors as stored, the receiving error ratio 

is calculated. 

[0029] 

Then, it is determined in STEP 9 if the receiving 
error ratio as calculated is greater than a 
predetermined value Al . Here, the predetermined value 
Al, for example, indicates at any greater receiving 
ratio, normal communication reliability or efficiency 
cannot be ensured. When the receiving error ratio is 
greater than the predetermined value Al, the number of 
signals from an output port 2 7 for switching ON the 
driver circuits 39 to 31 is increased so as to 
increase the number of light emitting sections 32 to 
34 for emitting light when transmitting. 

[0033] 

When the receiving error ratio is large, it can 
be assumed that the corresponding transmitting error 
ratio is also large as the conditions such as 
communication distance, or the like are the same. It 
is therefore possible to improve the reliability in 
communication by increasing the intensity of the 
infrared ray Lr to be transmitted according to the 
communication state. On the other hand, when the 
receiving error ratio is small, it can be assumed that 



THIS PAGE BLANK (uspto) 



Page 6 

the corresponding transmitting error ratio is also 
small as the conditions such as communication 
distance, or the like are the same. It is therefore 
possible to reduce the power consumption by reducing 
the intensity of the infrared ray Lr according to the 
communication state . 

[0035] 

Figure 4 is a flowchart showing the process of 
adjusting the intensity of the infrared ray Lr to be 
transmitted based on the transmission error ratio. 

[0043] 

When the receiving error ratio is large, the 
reliability in communication can be improved by 
increasing the intensity of the infrared ray Lr to be 
transmitted according to the communication state . On 
the other hand, when the receiving error ratio is 
small, the power consumption can be reduced by 
reducing the intensity of the infrared ray Lr 
according to the communication state. 

[0069] 

When the value indicative of the receiving level 
is large, i.e., when the intensity of the receiving 
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infrared ray Lr is high, it can be assumed that the 
intensity of the corresponding infrared ray on the 
receiving end is also high as the conditions such as 
communication distance, or the like are the same. It 
is therefore possible to reduce the power consumption 
by reducing the intensity of the infrared ray Lr to be 
transmitted according to the communication state. On 
the other hand, when the value indicative of the 
receiving level is small, i.e., when the intensity of 
the receiving infrared ray Lr is low, it can be 
assumed that the intensity of the corresponding 
receiving infrared ray on the receiving end is also 
low as the conditions such as communication distance, 
or the like are the same. It is therefore possible to 
improve reliability in communication by increasing the 
intensity of the infrared ray Lr to be transmitted 
according to the communication state . 
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3 0 '^<om-§-Sr!i)f^Sr;i-7 i: ^?*5«-^lc^X-r5>, r 
OiplC-f^t. ^■tt*-CH:ii2^Np{C|l3tla53 2. 3 3 

EDcO^*S^3t-t-5J;9JC>fc!?. ^3t-t-55^^LED<0 
W.tm'>-r^. ^(r>Wit7^7- v:r%22 f-Mt). Wif^trm. 

[0 0 4 3] roiplJii-S^itt-J:?). iiHta:^— * 
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^^JS*/^[S<o^!^^1•llLroaa*Ta'BS:^T9«)■c. ^a© 

lHlK«^H:m*fi>5:iaJiPB i: 1!S^!fe«^-eife 5 <o-e. teliift 

[0 0 4 5] S5H:^2<0|llSi?S<oyns»^'lHl^fl|figE 
SrS^U ^^itSa^Ses l<OF^|[5<oge«:«l?9-rSC 
PUS 2{J:H:. 'ft-f->'<;:^5 3Sr:^fUTCPU5 2*5fbf^ 
■f-5;ft:J?)©7'n^^7i»^AS«#ji*ixfcROM5 4. C 

5, D/A^^5 6. UART5 7. tilJ^sK- h 5 
8.. A/DSl^S 9lcSiK$4xTV>5. 
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[004 7] UART5 7M:'>'!JT/ua'ftS:tT3 
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:gg6 4tC'ft-§-4-Elffit"5Wv'— -"^lelKe 5. ^^^5: 
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b7>'i?;^^'8 3S:;4-:^i:-rtv«J;<, ^ro^Jbl-ttW 
;/3;j<- h 5 8 ii^hnm^i^^^^ u^/u-cfcix{iiv\ h 
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[0 0 6 41 Ml-. 7.'r y:fZM t*JV»TCPU 5 211 
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54i-g•lcov^Tl5iML-CV>•5;6^ n i 5 'fc^^ilSaft 
y-:^/wx— ^rT'>;^:J' V K (PDA) ^-Ct<tv\ H 
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